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Abstract of CN1 343479 

The present invnetion has provided a method, equipment and system of human eye detecting for 
detecting the human eye in the picture. The equipment includes fetching unit for fetching the grey scale 
of each picture element in each picture column, sectioning unit to divided each column into several 
sections and furthermore to divide each section into valley area, relay area and peak area, 
combiningunit to combine the valley area of each column with the valley area of adjacent column for 
creating spare selecting area of the eye, confirming unit to confirm the human eye with in the spare 
selecting area. The present invention is a reliable and quick human eye detecting method being used 
to detect the human eye in the picture with complicated backgraund. 
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Abstract (Basic) : EP 1211640 A2 

NOVELTY - Two variables are derived from a gray-level distribution 
of an image and a preset reference distribution being characteristics 
of an object respectively, for a subset of pixels in the images. The 
correspondence between the two variables is evaluated over the subset 
of pixels for determining whether the image contains the object. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following : 

(1) Recorded medium storing object detection program; 

(2) Image processing method; 

(3) Human eye detection method; 

(4) Object detection apparatus; 

(5) Image processing apparatus; 

(6) Human eye detection apparatus; and 

(7) Recorded medium storing images processing program. 

USE - For detecting objects such as human face, human eye in 
telecommunication conference, person- to-machine interface, security 
checking-up, monitor system for tracking human face and image 
compression, etc. 

ADVANTAGE - Eliminates non -uniform illumination and reduces the 
requirement on the quality of the image and time needed for object 
detection, thereby increasing accuracy of object detection. Also, 
variety of images are processed efficiently. 

DESCRIPTION OF DRAWING (S) - The figure shows the flowchart 
explaining human face detection process. 

pp; 55 DwgNo 4/18 
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f(x) tf-i^iMi.*'— Wh-^^^T^^I^:^^^^^-^ 

— «h-^l»:>tiL^^»h-^«:iiL. -ft#— ^#^> Pil , Pi2 

# — Ifr^ltflMUfc* Dlf, D2f , £-3- Pil, Pi2^>(iL^^I^-f-|ffc 



D1S , D2S . D1S Mi D2S 4L*l D2S ^-f^, 

Ji. D2f 4$Jfc*HlL*.-f— tt^Lfe, tfJlL^- Pi2#^^#^|S:.&. #J3>] 
Pi-2 4Mfci&£*fc*J, Pil, Pi2 ^A,£4ii^*'J 

# so** 150 , ^TtiM. 4 . >^ji^^^^-5r^#f'j du , 

D2f , D1S , D2S % 64 , 28 , -14 86 . #J -f D1S x D2S - 
- 1204<0 _BL|D2f | = 28 >4 , ®*t, Pi2 %L*&$L$J 

£#J§|LS42 t> TeUMJ^^Jtfc Sll , S12 , 
S19 . t^^4£&^^> £#3fcS43, 

KRQ. £#3ftS43, 4£J&£^El^tf>fcj&te, #-£tfl^#l#J 

^#^E, -^E^t^E. £#!£S45t> -$3££i«)#3L#. 

S45 ^f*|^#^mm-©ii#^i6.. £:*jrJ§$L S46 + , ***Ufr*l 

S47 . S47 , #^T— *»J AAA. 

^^J#^tS42^f^J.#ISlS47^L^->^^#^. j&*7, ^ 

*j S48 

XA JJt 4t=- 

E isi ife. B*ifr^& E 

9 5A 3A t**S33**J**4S*&. ® 5B 

5B + , WlMfcal ^li**! Coll , Col2, Coin. 

^JRKSA^SB, *#JHtS51*t^«HH<L^»— ^1 Coll 
Ait) ttf#T#^E SI , S2 , S3, S4#.iit^#-f-&. ^H"5-E^ 

jl, Hit, + 

£S 5A S52 , f AT-^l Col2 — 4S-E V2-1 . & 

J&, SMW^A.J«*« S53 . S53 , — #-^E SI . £ 
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S54 , #4fc£-E V2-1 iMt-f-E S2 , ^r^r^J Col2 V2-1 
A^T^^lW^E SI r^**! Col2 #^E V2-1 ^r^^#$ij# 
-^E SI ,^^^^^^J!l#^S56^-#^^E V2-l^##J*t-^E, 
^E^^Etf-^. >^#^S54^J^E 
V2-1 ^^fc^^'J^t^E SI , ;&^i&A^J:*M& S55 . > 
Col2 V2-1 *&^:*M»)*t^E SI „ fami&^m. S55 . 

-^E, #|5&£#4&S57i£J^T — St^fE, 3it,^ili§J jHfc S54 , gl* 
S54 ^T^^^"^. #t^E SI *A&>£6$ 

*f-?-E, ^^^E.#ISL'S57^^T— #-f-E S2 . Tfr^&^-t # 
tfta^ML^ S55 ^JltfriS^EA&^aW^E, 5B m 

^^ift-^E S4 , Ity&tiL&Zt^tym. S58 , 

E#^Ei££;# — >M&rtt#^E. ^J&S 5B , fcf-*]Col2tf;£E 
V2-1 *&^#2!l#^E SI , S2 , S3i& S4 , -kj&A^E 
$J-^6^WEt. S58 , *>J Col2 #;g-E 

^iitj^-'M&r^E. 

£#4fc S59 , ^J*r^J C012 ^^r^r^EA^^ei^t^t^. 

e,*t«K3fc*l Col2 tff/^^E, ^ & S511 . >£:*Mfc 

S5ii , &m&&ej*t&%.f i t%#iP\<. *zk J &nx%Mtkm®&#)& 
*ts. C012 n , 

S52 . :te^e^3®3;#r##*'], *b*»> *»*.*^|j|.|t^ — ^ Coin „ 
#F&3(L^i&^#3fc S520 . >&#3&S520 , /sfr^ #*t^ E#Li&£.# 
Bj§-£-i£E**. S521 ^ 

A T^#^S33>^#.^J^©|1^^ t^#^K^^^80L^i^E 

^ma^B|-E^ 
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;MLS6A, S61 #JM*— BIlB^&E^U , ^ 

i&^2!j#4SL S62 . £#J§TS62 , if#8|ll^i&EJ^>*Ly£.'£iL. *>Ji 
#Ti£, B^^i&E*£&i£---^i<.£>^E. ^BUBl-^^E^, 



DarkGrayl=(ValleylGrayl+Valley2Grayl+. . . +ValleynGrayl) /n (1) 
#t> DarkGaryl ABMf^i&E^tf A^Lte; 
ValleylGrayl 1 tf}#LJ$L&; 

Valley2Grayl pt_£-E 2 tfAJtte; 
ValleynGrayl A^E n #>*Uit4iL; 
nA&^>&BfUt^&E^t#^E 
0j^,^^B|LB|-^j^E^fe^->^>SL^L^J^ 10 , 20 , 30 #3 
^E, ( 10 + 20 + 30 ) /3 

= 20 . 

BS-^i^E^^rilL^^-f ^r — 160 , J?>m^i&A.#Jl& 
S610 .^E^^^fe^t — mO.&'f- 100 .£ 200 4LiS| o £#3& S610 , 
Bf^^i&E^^^^B&lfrE^. S68 . £ 

#3fcS68, ^J^f^^ea^hST^^^^lL^^r^rBIL^^i^E^,. 
^^^^^BHil-^^E^,, J5»j£#3fc S69^^.T— ^B^Bf-^i^E 

^^#IHS62#t:^T^^#^. 
«. S68 ^J^^ll^r^^mBILll-^^E^A^^^BILtl-^i^E^, *I$ 
^^^©iL^Z/f^TB^LBjl-^E^^^., S611 

tiL&tifc/^tym. S63 . 
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i£E ft ^tLfiL&ftTtfoVk ft ^Jtte. 
S63 ti+##8M^&£^ttir ^JiLte. 

DarkBGrayl=(ValleylBGrayl+Yalley2BGrayl^-. . . +ValleynBGrayl) /n (2) 
DarkBGrayl ABpLBf^^E^.^ J t^A>$.<iL; 
ValleylBGrayl A3*E 1 # IT-f^^Lte; 
Valley2BGrayl ^3-E 2 # ft^tLJ&iM.; 
ValleynBGrayl E n # ^-f-AJL^L; 

S63 , ti&J%&&U.& t tfjft J $:jiLJ$L&X^%~ 30, *p 
&^5&>V#JiSL S610 . ££afc>fc)t» #-=.mH*.-f 20 J. 804Lfi]„ 
£:*MfcS610, ^J^BUBt^i^E^^^BILBl-E^., , 
fe£i£>V#Jifc S68 . 

x£i§7#J& S63 , fr%Lfcr$4t&R&#jft%tLJ$L&^ s f-% — & 
-CiL , ap^^/^i&A^Jifc S64 . 

£#J§fcS64, it^l0LBt^E^.^^^A^^iL^^^4'^AJL 
te^Jlo *>%LT££&X^%^m&, *>-!*> 20 , ^*SMUfcA.* 
HLS610 o ^^^^#Jt ,#-HLW4M-f 5 J. 120^lSK>£#4fcS610 , 
BILBf^i^E^^jm^^BILBt-E^^^.. SWiatA.#«t 
S68 . 

ilttjM*S63, ^^BHif^i&E^^^-i-A^^L^^-^^^A 
#p&^Etf *.*^-f- 5 . BHif^i^E^^^L'hA^^^BILBi-^ 
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Hd = Sd/Wd ( 3 ) 

&t> Hd ABUBll-^ilE^^^Jt, Sd ABB.B^i£E*£tf*- 
•K Wd ABfcB£^i&EJl£#$;JL. 

^iiL© 6A##4fcS65 , tt^BHB|-^iiS^,^t:^^i^JL^tb. 
£#J5St S65 , &&&^&&&^ib%J&%&fo^X>**Ll-%*tm 

tb^3. 33, *F&^i£^#3fcS610. £4^*M*J*, 
4M^"f 1 f>J 5 £#3fc S610 , 

#F&, SMU&/i$-* S68 . 

m&, ^&fe£i&A.#3fc S66 . 

4£. m 6B A-^tl, ^ili 7B&ftr^&£^^#*h-&*&^- 
m 6B , 7 Dl *>$r*Y&:& : & DC1 . ^© 6B 

Bf^^i&EJ!£tf>NM&^ DCl &.&mfc*fc&&%&. Dl 

B|L^x^S^^^'h^B|LBj|-^E^,^^rfe^^#.*^ 

IfcJr. 

tb^. *»^^fcb#^^"f — ^%£.miM.> *b:fe»0. 4, m& fa&Vt^ 
^« S610 . #JL«<M^f 0.2 £.1411*]. 

S610 , feJfc&&&&&*to$L%4Lfctft&& t -fr&L&&. $L&3& 
S68 . 
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#J^S67 4l^, tiL^^^M- S68 $-#mT&fovk4-&&&>& : & 

m. S69 -^^T — BBLB|-^i&E^JL3lt.^il^#l^ S62 . ^^MEL^Jffc 
S68 $m ^^^^T/^tf BB^E^. 
@ 6C A— ^J^, ^ifc 7£.##LS33 |t#f&»!-&*3U 

S 7A^— SiL^E, #-f- &® 4A##3£S45i8#^S:i&^. 

— El*). tb>, #^SL©7B, S #,*U£4fi.;# 80 , &~^jn4p 

EfaJ^Slal Inl#» In2 0 E)Bj Inl ^ In2 ,fc,t/tfL^#J # 70 3*100. 
fc-f Eft Inl tfi#U$LiM. &&&&&& S tfj*LJ$UM., S 
>^#^JE!bJ Inl . 

i£— S72 . £#3SL S72 , tW-t^E. 

^te. if %t ^ tfj $LJLfeM&, ifc^i£^3r#t S74 , S74 , 

GR < GP x Th6 + Gv x ( 1 - Th6 ) 
GR At^EttAjStte, 
GP A + 2* E *i ^ *fr E # xOLte , 

Th6 %%*m&> 0. 2 . #*r«4)M-f-J!| 0. 5 ^ 

PQ. 

*>3l£.#J!fc S74 , ^J*f^^^ $t&$L&-3&^-frm. S76 . 
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#JL© 7C , +M&Rel #J#L/$LiM.% 25 , Val 
20, -^EL Pel #>*U£4iL;# 70 , ^^WHiit^.^ 0.2, 
GP x Th6 + Gv x ( 1 - Th6 ) 
= 70 x 0. 2 + 20 x 0. 8 
= 30>GR = 25 

Qjlb, S74 6*^]#r£££-;& "A" , #F**&LERel#^ 

Val . i£— Re2 #>*U£4iL;# 40 , #E Pe2 
60 , 

GP x Th6 + Gv x ( 1 - Th6 ) 
- 60 x 0. 2 + 20 x 0. 8 
= 28<GR - 40 

£^3fcS74 tfj?*m&&&. u &" » Re2#* 

fc^#*I^B Val . 

^j\L® 7A tf#3fc S76 , ^r^rA^^^t^^^^J©^^^ 

*a*E, &;£^i&A^3fc S73 *f[$L$-m. S73 ^^#^L^*t 
@8AA^8> ^-f ^*f^S 5A^#ISLS54 t , -f^EA 

© 8B 
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W J f'&tf)&&#)&te4W)#)&£— 8B , ^E Va3 A#t 
-^E Sel #j&3&fLft4ft&%, ^-frf" ?'J Coll , Col2 Coll 
6*T — 7>J. ^E Val A#-^E Sel *£^*>];S-E 

Col2 , £>{£J.i?;g.E Va3 tfS-E— #, tetei^ft #?»J . 

@ 8C ^^S, ^r* T^'M£'E#:i:&E. il^^^E^ 
:££E;U&## — >hE4&, ^H^^it-^^E. 

^JL@ 8C, A B*|£ D^EfeJA^E Val , & A & C ft &fll 
A^E Va2 , Val A*t-^E Sel , ^E Va2 A*»J Col2 

# — ^***a. A B*|£ C ^EfSJA^E Val #^E Va2 

itf^&E. 

#JL® 8A , £#4fc S81 Tf#^E-5#^tf^^E#:i:& 

E. 

it^&Ji&E^, ^i£/v2>J#3fcS82 . £:*MSLS82, K>$L-fr 

Osize/Max ( Vsize, SVsize ) >Th7 

Osize A^E^^Etf^J^Etf^&Etfl*.*, 
Max ( Vsize, SVsize ) A^E#»*t-?- E^J^E 

Th7 JL%Azm&> 0.37 . #-fc*HM*-f 0. 2#] 0.75 

S82 #m&&% , ^&ifc^ilb^#«. S88 . 

^^^E^^^#fi#-f"E, JH3fc«L^^-4HS89lfrj|t. #J3»], 
^#^1 S82 ^JSlf^^^ "A" , #|5&i£,^i&A^J§fc S83 . 

JPLS84. £#J§fc S84 , rts*t^-#U*T*.JI.*AA: 
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I GValley-GSeed I < Th8 



£• * , GVa 1 1 ey E # A fLfe > 

GSeed E 
Th8 ib^yVpg<iL, tb^^40 o #/tfl4M^f- 0£. 60 4LRI. 
>^#J5fc S84 ¥}$m&&% > ^^'^it^^lSt S88 . 

^E^&^L^^J^t^E, i&^>&#3£ S89 ^H»J, 
^£#J§£ S84 #^j!$r££^# "A" , #F & S85 . 

^#HLS85, ^JW#*^R#** ^EIT^^^E*^-^ 
Etf^/to 

G = 1.2219 x 10 _1 L+9. 063 x 10"L 2 +3. 6833526 x 10 S L 3 
+1.267023 x 10"V+1. 987583 x 10 10 L 5 ( 4 ) 

G A&^tf AJtte, OJO 255 L^£- 

02] 255 4ubJ. 

^-f^^ife'W*.*, © 4F ttf&-£ Pil Pi2 #Aj£4Sl^#J 
# 50 150 , i&i±^£, ( 4 ) , ^T^^i^lL^- Pil Pi2 
fefrMft 128^ 206 . 

ilm © 8A , £#J§fc S85 ^ , Sfc«L3L*. jr* S86 . S86 , 

ft*.**) ftfT*.*.? A* 

Min ( (Lvb-Lv ) , ( Lsb-Ls ) ) /Max ( Lvb-Lv ) , ( Lsb-Ls ) >Th9 

Lv A^Etf&Jt, LsA#-^E^^>^, 
Lvb A^Eir^#&£.> LbA^t^E^-f-^^^, 
Min( ( Lvb-Lv ), ( Lsb-Ls ))&. ( Lvb-Lv ( Lsb-Ls ) 
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Max ( ( Lvb-Lv ) , ( ( Lsb-Ls ) ) A ( Lvb-Lv ) 
( Lsb-Ls ) 

Th9 tt-fr% 0.58. ^yt^^^-T 0.3^1 

S86 $m&*k$J > S88 , 

J^E^Sfc^^lW-^E, ^£#4fc S89 ^Jfl, 

£##LS87, ^E^^^J^E, ^£#4fcS89££*. 

4HMt, #iii±*tfe*i|JtJL**i|-**. (i&CPUi&MPU ) *Jfc#*Ur 
CD-ROM, CD-R. >#^> ^fcjJUHH^ ROM, ^^L 
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t^f^^ ^^ <W 3A , 4A, 5A, 6A , 7A 8A ) 
y^Jlf, &2LW*foT ;ML!fltf &ffl&#^W#U , )^ 
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